Genetic and environmental determinants of total and high-molecular weight adiponectin in families with low HDL-cholesterol and early onset coronary heart disease.
Plasma adiponectin and high-density lipoprotein cholesterol (HDL-C) exhibit a well-known positive metabolic correlation. Neither heritability nor genome-wide linkage analysis for the high-molecular weight (HMW) adiponectin is available. This work estimates the genetic and environmental determinants and the heritabilities of the adiponectins and lipid traits in Finnish families with early onset coronary heart disease (CHD) and low HDL-C. Heritability and genome-wide univariate linkage analysis was performed for total and HMW adiponectin in extended families from Northern Finland with early onset CHD and low HDL-C using a variance components approach. The genetic and environmental correlations between the plasma adiponectins and various lipid traits were also studied and a bivariate analysis for HDL-C and the adiponectins carried out. In the partial correlation analysis (adjusted for sex, age, BMI and statin use) the adiponectins showed a stronger correlation with HDL-C (total 0.57, p=0.001, HMW 0.51, p<0.005) than with any other lipid trait in unrelated subjects. Our estimates detected strong heritability for total (0.53+/-0.10), HMW (0.51+/-0.10) and the HMW/total adiponectin ratio (0.68+/-0.11). Univariate linkage analysis showed suggestive evidence of linkage on chromosome 11p15 for total adiponectin and on 3q13.2-q24 and 6p21 for the HMW adiponectin. The strongest environmental cross-correlation between the adiponectins and lipids was seen between HDL-C and total adiponectin (rhoe=0.64, p<0.05), whereas the strongest genetic correlation was detected between low-density lipoprotein cholesterol and the HMW adiponectin (rhog=-0.48, p<0.05). No significant genetic correlations between HDL-C and the adiponectins were observed. Therefore, the metabolic association between HDL-C and adiponectin is most likely regulated by complex genetic pathways and environmental factors.